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Grade Grossings o f the Cleveland, Cincinnati, Chicago and St. 
Louis (B ig Pour), the Wabash and the I l l in o is  Central Railroads 
at Champaign, I l l in o is .
In making the plans and estimates fo r  the proposed im­
provement the assumption has been made that the elim ination o f 
the grade crossing o f the Big Pour and Wabash railroads with the 
I l l in o is  Central at Champaign, I l l in o is ,  has been ordered by the 
State Railroad and Warehouse Commission, and that the railroads 
a ffected  by th is order are, therefore, obliged to make the re­
quired changes. The reasons fo r  ordering such an improvement 
would be that the public safety demanded i t ,  and that the increas­
ing t r a f f ic  on the I l l in o is  Central and Big Pour would make addi­
tions to th eir tracks necessary in the near fixture. Some o f the 
disadvantages involved are; the increasing o f grades on one or 
more lin es , the interference with lo ca l fre igh t and passenger ser­
v ice , and the required a ltera tion  o f many improvements recently  
made. Advantages gained would include greater f a c i l i t ie s  re­
garding through fre igh t, the elim ination o f several street and 
e le c tr ic  lin e  crossings and possibly the abolishing o f the in te r ­
locking plant. I t  is  farther assumed that in consideration o f the 
o f
excessive cost an independent crossing, an agreement has been 
made between the Wabash and Big Four companies regarding the jo in t 
use o f the elevated track between Urbana and Champaign.
2Description of the Present 
Arrangement of Tracks.
The crossings o f these railroads are situated in the 
northern part o f the c i t y  o f Champaign at a distance o f about 
eighteen hundred fe e t  north from the I l l in o is  Central station , 
and about seventeen hundred fe e t east from the Champaign station 
o f the Big Four. At th is  point the Big Four and I l l in o is  Central 
roads cross at an angle o f 88° 40 '. The former bearing North 
71° 40' West and the la tte r  North 17° O’ East. Since this is 
almost a righ t angle the d if f ic u lty  o f designing a skewed g irder 
is avoided. The Wabash crosses the I l l in o is  Central about one 
hundred and f i f t y  feet south of the Big Four. Thus we have two 
crossings controlled from the one in terlock ing plant.
Of the three roads, the I l l in o is  Central is  f i r s t  in re­
la t iv e  importance. I t  is  one o f the d irect lines between Chicago 
and New Orleans, and the fre igh t and passenger t r a f f ic  is quite 
large. The double track construction on th is lin e  is  very sub­
s tan tia l, and permanent. Heavy ra ils  are used, and the broken 
stone ba llast la id  on a w ell drained roadbed make i t  an up-to-date 
line in a l l  respects. Since Champaign is  a d iv is ion  point,the 
company has here quite an extensive yard and a round house. The 
entrance to the la t te r  is over a number of switches.which diverge 
from the main lin e , about f iv e  hundred fee t south o f the in tersec­
tion with the Big Four lin e . Near th is point the tracks are car­
ried over Washington street on a rein forced concrete g irder bridge 
In approaching th is bridge a f iv e  tenths per cent or 26.4 fee t per 
mile grade is  used, and since this is  about the maximum on this
3d iv is ion , i t  would be impracticable to a lte r  the grade of the 
I l l in o is  Central by lowering the crossing, ana thereby increasing 
th is grade.
The Big Four has in the two c it ie s ,  quite an extensive 
lo ca l t r a f f ic .  In Champaign there is  a small storage yard and 
fre igh t depot, and numerous switches leading to the e leva tors, 
and power plants. The shops fo r  th is d iv is ion  are also situated 
about two miles east o f this crossing. The road approaches the 
crossing from that d irection , on a tangent about one mile in 
length with a maximum grade o f seven tenths o f one per cent or 
about th ir ty  seven fee t per m ile, while to the west the f i r s t  
point o f curvature is  reached at about two thousand fe e t . This 
track is ballasted with gravel and la id  with fa i r ly  heavy ra ils .
The Wabash ra ilroad  is  only a spur from the main lin e  
between St. Louis and Buffalo, yet at it s  extreme end i t  connects 
with the Havana branch o f the I l l in o is  Central, and the t r a f f ic  
fo r  that company is handled over the Wabash track, and by a Y 
connection to the main lin e  o f the I l l in o is  Central. This track 
is in very poor condition. The alignment is  by no means good, 
and the lig h t weight r a ils ,  la id  on earth ba lla s t, are evidences 
which lead one to believe that the management would not fe e l 
ju s t if ie d  in making any permanent improvements. For th is  reason 
i t  was decided to give this track no consideration, but to as­
sume that the t r a f f ic  would he handled over the Big Four lin e  as 
soon as the grades should be separated by e levating that lin e .
4Plans for Construction.
Owing to the location  o f the fre igh t yards and perman­
ent improvements and also to the ex isting grades i t  is  found un- 
advisable to attempt any change in the elevations o f the I l l in o is  
Central tracks. I t  is moreover impossible to lower the Big 
Four tracks in the v ic in ity  o f the crossing to any great extent 
because o f the d if f ic u lt ie s  which would be encountered with the 
drainage in that d is tr ic t .  This lim its  the design to one arrange­
ment which is to elevate the Big Four tracks the entire amount 
required for clearance. This necessitates a f i l l  o f 25 fee t 
above the present elevation at the crossing and changes o f grade 
which w i l l  extend 7500 feet on the east and 3500 feet on the 
west side o f i t .
During the construction o f th is  grade i t  is proposed to 
use the Wabash arid the Havana lin e  o f the I l l in o is  Central to han­
dle a l l  o f the t r a f f ic  on the Big Four. To accomplish this cross­
overs must be bu ilt and the tracks of the above named branch lin es  
repaired. I t  is  proposed to put in temporary crossovers as 
shown on the accompanying map, one between Race Street and Cen­
tra l Avenue in Urbana and one between State and lynn Streets in 
Champaign and to re-a lign  and rebuild the Wabash to such an ex­
tent that i t  w il l  be capable o f carrying the extra t r a f f ic  which 
w i l l  come upon i t .
A .53 per cent grade or 28 fee t per m ile, is  used on 
the east side o f the crossing. This is  made absolutely neces­
sary by the ex isting  grades east o f the lim it o f the proposed 
work which are in some eases .7 per cent or 37 feet per m ile.
5The length o f the grade on th is side is  7859 fe e t . On the west 
side the required change o f elevation is  obtained by putting in a 
.40 per cent grade or 21 fee t per m ile, 3726 fee t long. The 
width o f roadbed is taken to be 16 fe e t  and the side slopes the 
embankments' l- l/ 2  to 1. The to ta l amount o f earth required fo r 
f i l l s  on main lin e  and crossovers is  228,730 cubic yards. The 
m aterial used fo r  f i l l i n g  w il l  be clay and loam which may be ob­
tained from borrow p its  along the Big Four right o f way west of 
Champaign. The ground is high in that lo c a lity  and the road 
makes several cuts through h i l ls  which might‘ be cut down and a re­
duction o f grade e ffec ted  at those points. The m aterial w il l  be 
loaded into dump cars by steam shovels, hauled to the sight and 
dumped into place. Where i t  is  not necessary to ra ise the tracks 
more than s ix  fee t i t  w il l  be more economical to elevate them 
without cutting them loose. This may be done from stations 21 
to 45 and 128 to 137. For the remainder of the works the tracks 
w i l l  be taken up and the d ir t  dumped from temporary p ile  tre s t le s . 
The p iles  w i l l  be spaced 15 fee t apart, four p iles  being used 
in each set. The distance between them w il l  be spaned by two 
8 x 16 in . bridge timbers resting on 12 x 12 in . caps. I t  is  
intended that the timbers shall be taken out and reused several 
times. The p iles  w i l l  be l e f t  in the embankment. The cost of 
d ir t  f i l l i n g  is  taken to be $0.45 per cubic yard in place. The 
ba llast which is  now in use is not considered worth saving and the 
section w i l l  be re-ballasted  with gravel ba llast when the grade 
is  completed. A ll  o f the t ie s  which are in good condition w il l  
be used again.
6The permanent crossover from the Wabash to the Big Four 
w i l l  be put in just east of the Big Four depot in Urbana. This 
is  done in order that both companies may use the same depot i f  
desirable. The position  of the switch to the Champaign and Ur­
bana water works requires no change other than enough elevation 
to connect with the proposed main track. The switch to the 
Standard Oil Company’ s store house w ill  be changed to face east 
and connected at a point 200 feet east o f Goodwin Avenue. In 
order to accomodate the Gas Company and other patrons whose 
switches are on the south side o f the tracks, the Wabash lin e  
w il l  be l e f t  in up to Sixth Street. From that point to the 
crossing with the I l l in o is  Central th is lin e  may be taken up as 
soon as the work on the Big Four is  completed. To provide fo r  
the fre igh t service in Champaign the old crossover from the Big 
Four to the Havana lin e  o f the I l l in o is  Central w i l l  be elevated 
to connect with the new grade, and a crossover from the Havanaline 
to the Big Four switches w i l l  be put in between l e i l  and Ran­
dolph Streets. The location o f the switch to the Big Four 
fre igh t yards need not be changed but the width of roadway re­
quired fo r  the f i l l  near these yards w i l l  make the removal o f 
the inside track necessary. I t  w i l l  also be necessary to remove 
several switches on the south side o f the tracks between H eil 
and Hickory streets . I t  is proposed to cut out the wye which 
now joins the I l l in o is  Central and the Big Four and to repair 
the clock factory switch so that i t  may be used as a wye when 
connected as shown on the map. To accomodate the passenger 
t r a f f ic  at Champaign an elevated platform must be provided at
7the depot. This w i l l  make i t  necessary to support the track on 
tre s t le s  and girders between l e i l  and Randolph streets . Both 
roads must use the same depot at th is place. The righ t o f way 
w i l l  have to be widened an amount varying from 60 to 10 fe e t 
for a distance of about 1500 feet on e ither side of the crossing. 
In order that a switch may be bu ilt to the grain elevator near 
Hickory Street a retain ing wall 10 fe e t  high must be used on the 
south side o f the Big Four between Hickory and Hell Streets.
The e levation  o f the Big Four track w i l l  c a ll fo r  a 
change o f grade at nineteen street crossings. Four o f these, 
Busey, Third, Mulberry and State should be closed. Of the re­
mainder seven are to be made grade crossings and eight subways.
For these subways deck plate girders may be used in three eases 
but fo r f iv e  streets through girders must be used. The grades 
and arrangement o f the d iffe ren t streets are shown on an accom­
panying p ro f i le .  The concrete abuttments are to be made as 
shown in the drawings and these as w ell as a l l  other structural 
works are to be put in before the bank is  f i l l e d  in behind them.
To provide fo r  drainage i t  w i l l  be necessary to dig a 
deep
drainage ditch three feet along e ither side o f  the embankment and 
to put in pipe culverts at d iffe ren t places. Hew culverts should 
be placed at State and Mulberry streets  and the old one at Uni­
ve rs ity  avenue rein forced and lengthened to f i l l  the requirements. 
A concrete arch cu lvert w i l l  be used over the Bone Yard branch.
8The Design.
In preparing plans for separating the grades o f the 
two railroads i t  was necessary to prepare designs for the abutt- 
ments, retain ing w alls, cn lverts, and elevated tre s t le s . I t  is  
assumed that s tee l girders w il l  be used throughout and that these 
w il l  be designed and furnished complete by the bridge company.
In order to give the necessary clearance of twenty two 
fe e t at the crossing, and at the same time keep the elevation o f 
the track as low as possible, a seven ty-five foot span through 
g irder w i l l  be used. A shorter span might ea s ily  sa tis fy  the 
present needs, but since the improvement is  to be permanent, i t  
is  necessary to provide fo r a four track crossing. At the var­
ious street crossings, deck girders w i l l  be used, wherever the 
necessary clearance o f fourteen feet can be obtained. Other­
wise through girders w i l l  be used. In a l l  cases the span center 
to center o f bearings w il l  be seventjr fe e t . The abutments w il l  
be skewed to the line o f track and the girders and floo rs  designed 
fo r  this condition.
Between ITeil s treet and Randolph street the track w i l l  
be carried  on deck girders, and f i fte e n  inch channel columns.
Each column w i l l  be anchored to  a concrete base, and braced trans­
versely. The depot w i l l  not be changed in any way, but i t  w il l  
be necessarjr to build a covered platform fo r  some distance along 
the elevated track. A double stairway w il l  lead up to th is 
platform, one f l ig h t  to be used fo r  ascending, and the'other fo r  
descending passengers. I t  w il l  also be necessary to build an 
elevator for hoisting and lowering the baggage, express, and mail.
9This w i l l  he placed just in front o f the baggage o f f ic e ,  and w i l l  
he operated by e le c t r ic ity .
The abutments fo r  a l l  o f the viaducts w i l l  be made o f 
concrete without reenforcement. For the long span girder at the 
crossing, the excavation, fo r  the footing w i l l  be carried four 
feet below the normal surface o f the ground or th irty -th ree  fe e t 
s ix inches below the base o f  r a i l .  The width o f the parapet 
w all w i l l  be twenty fe e t , and the wing w alls w i l l  extend out to 
the foot o f the embankment at a slope of 1-1/2 to 1 and be cut 
o f f  six fee t above the footing by a ve rtica l plane p a ra lle l to 
the center lin e  of the track. The bridge seat w i l l  be four fee t 
deep and the coping one foot thick. The walls w il l  have a batter 
on both front and back of 1 in 12 and w il l  rest on a footing four 
fee t th ick. The abutments fo r  Sixth, F ifth , ITeil and Randolph 
Streets w i l l  be a l l  a lik e . The walls fo r  these w i l l  be sixteen 
fe e t nine inches in height, and w il l  rest on a footing four fe e t 
in depth. On the inner side of each o f these abutments a f iv e  
foo t side walk w i l l  be b u ilt at the le v e l o f the present existing 
v/alk by building a thin retain ing wall at the edge o f the curb, 
f i l l in g  in with earth well tamped, and laying the concrete walk 
on th is. The batter o f each abutment wall w i l l  be 1 in 12 as 
before for both the front and back sides. For the deck girders 
on Locust, Hickory and Fourth Streets the abutments w i l l  be o f the 
same design except that the bridge seat w i l l  be six fee t below 
the parapet wall instead o f two and a h a lf as before for the 
through g irders. In every case the abutments w i l l  be b u ilt 
p a ra lle l to the center line of the street and making an angle
10
with the center line o f track. The length of the parapet walls 
w i l l  he eighteen fee t instead of twenty fe e t as before.
Between Heil and Mulberry streets  i t  w i l l  be necessary 
to build a retain ing wall f iv e  hundred fe e t long and ten fe e t 
high to obtain room enough for a sidetrack to the elevators. This 
wall w i l l  be two fee t wide on top and the sides w i l l  be bu ilt 
with a batter o f 1 to 10. The foo tin g  shall project s ix  inches 
beyond the wall on each side and shall be two fee t in depth. 
Concrete w i l l  be used for a l l  o f th is construction.
Where the line- crosses the extreme end o f the Boneyard 
creek about four hundred feet east o f the I l l in o is  Central cross­
ing, a culvert w il l  be bu ilt upon the heavy stone abutments, which 
are already there. The span o f the cu lvert w i l l  be twenty fe e t ,  
the rise four fee t six inches, and the radius of the barrel th ir ­
teen fe e t .  Wing walls w i l l  also be bu ilt making an angle of 
th ir ty  degrees with the perpendicular to the center line o f track, 
and shall rest on a three foot depth o f footing. Concrete w i l l  
also be used for a l l  o f th is construction. This w i l l  be the only 
cu lvert which i t  w i l l  be necessary to build, in the entire length 
o f the construction.
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Estimate o f Cost.
1. Land to be purchased on north side
of track and just east o f I l l in o is
Central crossing
26,200 square fee t or 0.6 acres 1880.00
On west side of crossing and
north side o f track
21,000 square fe e t or 0.48 acres 1400.00
On west side o f crossing and south 
side o f track
8,700 square fee t or 0.2 acres 1000.00
Rental fo r  land occupied by tem­
porary track between western end 
o f construction and Wabash track 200.00
Tota l, 4480.00
2. Grading
228730 cu. yds. o f earth f i l l  at 
$0.45 per cu. yard 102928.50
Elevating 3300 fe e t of main track 
at $0.15 per foo t, raised 1 foot 1432.50
Elevating 1450 fee t o f side track 
at $0.15 per f t .  raised onefoot 903.75
Excavating 2900 feet o f trench fo i
side ditches at $0.05 per foo t 145.00 105409.75
Tota l, carried forward, 109889.75
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Total, brought forward 109889.75
Bridges,Trestles and Culverts.
(a ) Structural s tee l.
5 through plate girder "bridges 
o f 70 f t .  span weighing 91,- 
000 lbs. each at $0.04 per lb . 18200.00
3 deck plate girddr bridges 
o f 70 fee t span weighing 
67,480 lbs. each at #0.04 
per lb . 8097.60
1 through plate g irder bridge 
o f 80 f t .  span weighing 177,- 
440 lbs. at $0.04 per lb . 4697.60
34 columns 10 f t .  long weigh­
ing 1000 lbs. each at $0.04 
per lb . 1360.00
15 crossbeams 10 f t .  long 
weighing 1040 lbs. each at 
$0.04 per lb . 624.00
12 deck plate girders fo r 
tr e s t le  o f 30 f t .  span weigh­
ing 13,450 lbs. each at $0.04 
per lb . 6456.00
2 deck plate girders for tres­
t le  of 33 f t .  8 inches span 
weighing 16,900 lbs. each at 
$0.04 per lb . 1352.00
2 columns 14 f t .  long weigh­
ing 1400 lbs. each at $0.04 
per lb . 112.00
Platform flo o r  beams weigh­
ing 3700 lbs. at$0.04 per
pound 148.00
Total fo r  structural s tee l 41047.20
fb) Concrete Masonry
Abutments fo r  I l l in o is  Central 
crossing 1215 cu. yds. 
Sixth street 580 cu. yds.
Totals 1795 cu. yds. 150936.95
13
4.
Totals Brt.Fwd..1795 CU. yds
F ifth  street 580 T t TT
Randolph n 290 t t TT
Mathews Avenue 580 TT TT
Heil Street 290 TT TT
Locust " 1004 TT TT
Fourth " 900 TT TT
Hickory T1 
Culvert over
900 TT TT
Boneyard creek 662 TT TT
Bases fo r  co l­
umns 72 TT TT
Retaining walls 740 TT TT
Head walls fo r
culverts 80 r r TT
T o ta l, 7893 TT TT
7893 cu. yds. 
cu. yard
at $7 .50 per
(c ) 11.6 tons of cast iron pipe 
cu lvert at $40 per ton in 
place
Track work.
lay ing and removing 1550 feet o f 
temporary track at $.40 per lin ear 
foot
Laying 950 feet of new track at 
$0.20 per foot
Tearing up 6550 fee t o f old track 
at $0.12 per foot
Tearing up and relaying 8300 fe e t 
main track at $0.40 per foo t
Repairing 10500 f t .  o f Wabash trac 
at $0.05 per foot
Total, carried forward
150936.95
59197.50
464.00 59661.50
620.00
190.00
786.00
of
1660.00
k
5250.00 8506.00
219104.45
14
Tota l, brought forward, 219104.45
5. Materials.
56,000 f t .  o f p iles  at $0.30 per 
foot 16800.00
2000 ties  at $0.75 per t ie 1500.00
30,000 f t .  B. M. o f tre s t le  timber 
at $50.00 per M. 15000.00
6870 eu. yds. o f gravel ba llast 
at $0.80 per cu. yd. 5390.00 38690.00
6. Incidental Expenses
2 stairway?, 6 fee t wide 240.00
2240 f t .  B. M. o f floo rin g  fo r 
platform 75 x 15 f t .  at $50.00 
per f t .  B. M. 112.00
1500 sq. f t .  o f tin  roofing at 
$10.00 per 100 sq. f t . 150.00
Tearing up and relaying 3080 sq. 
yds. o f pavement at $0.30 per sq. 
yard 924.00 1426.00
7. Engineering and contingencies 25779.55
Estimated Cost $>285000.00
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